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Recommendations 
 

 The California Department of Water Resources has completed a preliminary 
engineering investigation of fish passage solutions at Weir No. 2 on Lower Butte Creek 
in the Sutter Bypass. 
 
 The Weir No. 2 Technical Working Group recommends advanced engineering of 
the following: 
 

• Full Ice Harbor fish ladder 
• New Weir No. 2 structure with 3 spillway gates 
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Introduction 
 
 This report summarizes the findings of the Department of Water Resources 
(DWR) preliminary engineering investigation of fish passage solutions at DWR Weir No. 
2 along the East Borrow Canal (EBC) of the Sutter Bypass near Yuba City, California 
(Figure 1).  Included in this report are preliminary design drawings, cost estimates, 
discussion of the physical and operational characteristics of the alternatives, summary 
of construction issues, and final design criteria.  Attached appendices include technical 
design team meeting notes, hydrologic data, a preliminary geologic investigation 
summary, a cultural resources summary, and an environmental summary. 
 
Project Location and Access 
 
 The Weir No. 2 project area is located in Sutter County in the EBC of the Sutter 
Bypass (Figure 1), approximately 27 miles upstream of the confluence of the 
Sacramento and Feather rivers.  The project area is on State of California, Reclamation 
Board property.   
 

Access for construction would be from Highway 20 at Acacia Road, proceed 
south about 1 mile to the Franklin Road bridge over Wadsworth Canal, cross the bridge 
and proceed southwest on the south levee for approximately 1¼ miles, the levee then 
turns southeast, proceed approximately 0.9 mile to Weir No. 2.  Additional access is 
available from Highway 99 to Bogue Road, to McClatchy Road to Weir No. 2 or from 
Highway 99 to Oswald Road to Hughes Road to Weir No. 2.  
 
Project Background 
 

Declining salmon and steelhead populations have led to increased efforts to 
develop restoration activities to preserve and enhance these populations, while 
respecting the needs of various stakeholders.  The Lower Butte Creek - Sutter Bypass, 
Weir No. 2 Fish Passage Project is a part of that effort.  The objective of the project is to 
enhance Butte Creek’s anadromous fishery by improving fish passage over a greater 
range of flows.   
 
 Adult anadromous fish migrate from the Pacific Ocean, up the Sacramento River, 
and through Lower Butte Creek, to their spawning grounds in Upper Butte Creek near 
Chico, California.  Some fish enter the Lower Butte Creek system through Sacramento 
Slough and travel up the Sutter Bypass West Borrow Canal (WBC) to its confluence 
with Willow Slough.  From Willow Slough, fish can cross over to the Sutter Bypass EBC 
where Weir No. 2 is located.  Fish from both borrow canals reunite near the upper end 
of the Sutter Bypass at Butte Slough.  Fish can also enter the Butte Creek system 
through the Butte Slough Outfall gates at the Sacramento River near Colusa, and 
continue their journey upstream to the cool holding pools and spawning grounds.  
Juvenile fish follow the same general route back to the ocean.  
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Weir No. 2, which is owned and operated by DWR, was originally an earthen 
dam that was replaced by a timber flashboard dam in 1925 after being washed out by 
floods.  The timber flashboard dam was replaced with concrete piers in 1946 (Figure 2).  
The existing structure has an approximately 4-inch thick slab foundation with cutoff 
walls at the upstream and downstream ends.  There are 11 concrete piers about 9 
inches thick, 14.5 feet long, and 13 feet high.  Twelve bays about 6 feet wide with 
flashboards control the stage upstream of Weir No. 2 (Figure 3).  The concrete piers 
appear to have been built on the original 1925 foundation.  An inspection of the 
structure confirmed details of the existing foundation with plans from 1925.  A pool and 
weir fish ladder exists at the right abutment of Weir No. 2 and has four 4-foot wide weirs 
and two v-notch weirs (Figure 4 and 5).  Upstream passage through the fish ladder is by 
jumping over weirs since it does not contain orifices.   

 
  Purpose and Need for Project 
 
 Improvement to Weir No. 2 is an integral part of the overall restoration efforts in 
the Butte Creek System.  The Weir No. 2 fish ladder is one of a number of fish passage 
facilities in the Butte Creek system that has not been updated in recent years.  The 
large number of fish passage and screening projects already completed has decreased 
delays and losses of migrating anadromous fish.  Improving migration through the 
Lower Butte Creek system is critical to the continued success of these projects. 
 

The objective of this project is to reduce losses of adult and juvenile anadromous 
fish from the Lower Butte Creek system.  The existing weir and fish ladder structures 
have been in place for more than 50 years and are outdated.  The existing pool and 
weir fish ladder does not meet today’s standards for fish ladders and its entrance is 
poorly oriented to spills over Weir No. 2 (Figure 6).  Passage is difficult at best with the 
existing ladder due to its low flow capacity and lack of sufficient steps.  Water surface 
differences between pools are commonly around 2 feet. 

 
   The Weir No. 2 structure has been in place for more than 50 years and likely 

rests on a foundation constructed in 1925.  The wear and deterioration that has 
occurred over the years has taken its toll on the structure to the point that maintaining a 
normal operating stage upstream for diversions and a fish ladder may not be possible 
during low flow periods.  Excessive leakage for a typical flashboard structure and 
recently discovered physical defects indicate that Weir No. 2 needs major repairs or 
rebuilding. 
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Figure 2.  Weir No. 2 rebuilt in 1946 (looking upstream) 
 
 
 
 
 

 
Figure 3.  Existing Weir No. 2 (looking upstream) 
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Figure 4.  Rectangular weir of the existing           Figure 5.  V-notch of the existing  
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Figure 6.  Existing fish ladder entrance 

 
 
 
 
 
 
  



 6 
 

Project Alternatives 
 
 DWR, Northern District (ND), was funded by DWR’s Fish Passage Improvement 
Program (FPIP) to provide preliminary engineering designs and cost estimates for fish 
passage alternatives at Weir No. 2 in the EBC of the Sutter Bypass.  Several 
stakeholder meetings were held with representatives of Ducks Unlimited, water districts, 
and local, State, and federal agencies to discuss the alternatives of the project.  The 
stakeholder group considered many alternatives to improve fish passage, including 
those listed below.  The alternatives were evaluated on numerous factors including fish 
passage, operation and maintenance, location and condition of existing facilities, stream 
characteristics, stream hydrology, site geology, biological criteria, owner liability, and 
economics.  Eight alternatives were narrowed down to one after consultation with the 
fish passage stakeholder group.  The selected alternative for Weir No. 2 was 
investigated, and the results are summarized in this preliminary engineering report.  
 
Alternatives Considered  
 
 The initial alternatives considered for Weir No. 2 are listed below.  The alternative 
carried through preliminary design is underlined. 
 
 Alternative 1 – No action. 
 Alternative 2 – Remove Weir No. 2. 
 Alternative 3 – Replace Weir No. 2 with a new weir and fish passage structure at the 

existing location (right bank or left bank fishway, or both banks). 
 Alternative 4 – Replace Weir No. 2 with a new weir and fish passage structure at the 

existing location (right bank fishway), and tie the fish ladder into the Sutter National 
Wildlife Refuge (SNWR) diversion canal entrance.  This would only be necessary if a 
fish screen became required for the SNWR diversion and the SNWR diversion point 
and proposed fish screen were moved down to Weir No. 2 to improve sweeping 
velocities past the screen.   

 Alternative 5 – Replace Weir No. 2 with a new weir and right bank fish passage 
structure at the SNWR diversion site about 800 feet upstream of the existing 
structure.  This would only be necessary if a fish screen became required for the 
SNWR diversion.  The fish ladder would be tied to new fish screen facilities to 
improve sweeping velocities past the screen. 

 Alternative 6 – Remove the existing fish ladder and replace it (in the existing right 
bank location) with a state-of-the-art fish ladder, possibly including an auxiliary water 
system.  The existing weir structure would be kept. 

 Alternative 7 – Remove the existing fish ladder and replace it (in the existing right 
bank location) with a state-of-the-art fish ladder, possibly including an auxiliary water 
system.  Plus, tie into the SNWR diversion as described above.  The existing weir 
structure would be kept.   

 Alternative 8 – Remove the existing fish ladder and replace it (at the left bank to 
improve access) with a state-of-the-art fish ladder, possibly including an auxiliary 
water system.  The existing weir structure would be kept. 
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 Alternative 1 was abandoned because it does not meet the goals of this 
restoration project. 
 
 Alternative 2 was abandoned because of the dependence by numerous diverters 
upstream on the elevated water surface maintained by the Weir No. 2 structure.  
Without maintaining the current water surface, the SNWR gravity diversion would not be 
able to function and other diverters using pumps would be required to move pumps or 
pump from a lower elevation. 
 

Alternative 3 is the option carried through preliminary design.  Sub-alternatives 
were investigated for different diversion structure options and fish ladders. 

 
Alternative 4 was abandoned because of the uncertainty of whether a new fish 

screen structure is required for the SNWR diversion.  The group did not want to commit 
to building a new fish ladder with the intent of tying into a new fish screening facility that 
may not be built in the future.       
 
 Alternative 5 was abandoned because of the uncertainty of whether a new fish 
screen structure is required for the SNWR diversion.  The group did not wish to move 
the weir structure upstream without tying into a new fish screen structure that may not 
be built in the future.   
 

Alternative 6 was abandoned once the deteriorating condition of the existing weir 
structure was confirmed.  A major overhaul or rebuild of the weir structure is necessary 
and gives flexibility for placing a new fish ladder.  The group also decided that an 
auxiliary water system was not desired due to the added operation and maintenance.  
The group believes that a new fish ladder with a well-placed entrance would provide 
good attraction to the new fish ladder. 

 
Alternative 7 was abandoned once the deteriorating condition of the existing weir 

structure was confirmed.  A major overhaul or rebuild of the weir structure is necessary 
and gives flexibility for placing a new fish ladder.  The group also decided that an 
auxiliary water system was not desired due to the added operation and maintenance.  
The group believes that a new fish ladder with a well-placed entrance would provide 
good attraction to the new fish ladder.  In addition, the group did not want to commit to 
building a new fish ladder with the intent of tying into a new fish screening facility that 
may not be built in the future.       
 
 Alternative 8 was abandoned once the deteriorating condition of the existing weir 
structure was confirmed.  A major overhaul or rebuild of the weir structure is necessary 
and gives flexibility for placing a new fish ladder.  The group also decided that an 
auxiliary water system was not desired due to the added operation and maintenance.  
The group believes that a new fish ladder with a well-placed entrance would provide 
good attraction to the new fish ladder. 
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Description of Investigation 
 
 ND staff began the preliminary engineering process with site surveys and 
hydrologic analyses.  DFG and NMFS fish ladder design standards were referenced for 
determining design requirements for the alternatives investigated.  A DFG fisheries 
biologist and DFG and NMFS engineers were consulted during the design phase.  DWR 
geologists conducted a geologic investigation of the project site, and DWR 
environmental scientists conducted site evaluations. 
 
Surveying and Site Information 
 
 Air targets were set in late June 2000 and surveyed with a Global Positioning 
System (GPS).  The basis of survey control for the aerial photography was the North 
American Datum of 1983 (NAD 83), California State Plane, Zone 2 (feet) coordinates for 
the horizontal datum and the North American Vertical Datum of 1988 (NAVD 88), feet 
for the vertical datum.  A continuous series of seven overlapping color aerial photos 
were taken of the EBC and Weir No. 2.  A rectified photo mosaic of the reach was 
produced covering an area approximately 0.4 miles upstream and downstream of Weir 
No. 2.  Figure 7 shows an area of that mosaic from the SNWR diversion about 900 feet 
upstream of Weir No. 2 to about 650 feet downstream of Weir No. 2.   
 

DWR ND staff began topographic surveying at Weir No. 2 in July 2001.  A total 
station and an automatic level were used to collect topographical data of the existing 
site.  The topographical data included existing structures, ground shots, and cross 
sections in the EBC.  A 1-foot contour map was created from this data.  The existing 
staff gages used by DWR Sutter Maintenance Yard (SMY) staff are based on the United 
States Engineering Datum (USED).  For this site, the NAVD 88 datum is 0.76 feet lower 
than the USED datum. 

 
DWR ND staff made follow-up site visits after the initial survey.  Trips were made 

to gather stage data in the EBC and to determine drill hole locations for the preliminary 
geologic investigation.  Additional trips were made to DWR SMY for historical stage 
records, drawings, and operational procedures.   

    
Site Hydrology 
 
 The available hydrology data for Weir No. 2 within the EBC are very limited 
(Figure 8).  A staff gage located upstream of the weir and a newly installed (July 2001) 
downstream staff gage provide the only direct data at the site.  Staff gages located 
upstream at Pumping Plant No. 3 and downstream at Pumping Plants No. 2 and No. 1 
also provides some stage information.  No discharge data exist for direct flows in the 
EBC. 
 

The Butte Slough near Meridian gaging station is located upstream of the East-
West Borrow Canals split.  Unfortunately, the actual flow split is not recorded and varies  
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during the year.  Flow splits of 50% - 50% or 60% - 40% have been discussed or shown 
in print, but without an ability to measure or record flows, one can only guess as 
to what the flow split really is.  In addition, the Sutter Bypass almost annually floods in 
the winter and inundates the East and West Borrow Canals.  The Lower Butte Creek 
Project, Phase 1b Final Task Report (Task 5) estimates the out-of-bank flow for the 
upper EBC near the East-West Diversion weir to be approximately 1,040 cfs. 
 

The Wadsworth Canal near Sutter gaging station was located upstream of Weir 
No. 2 and downstream of the East-West Borrow Canals split.  The station recorded 
stage and flows of Wadsworth Canal into the EBC.  This gage was decommissioned in 
1996. 

 
The Willow Slough at Sutter Bypass West Borrow Pit gaging station is located 

downstream of Weir No. 2 and the Willow Slough Weir.  This station measures flow 
from the EBC to the WBC.  Due to backwater effects from the WBC, the discharge 
records for the Willow Slough gage are not very accurate for flows above 400-500 cfs. 
 

Because of the complexity of the Sutter Bypass system and the lack of discharge 
data, a consistent stage-discharge relationship cannot be made for Weir No. 2.  
Therefore, a typical 3 -day delay design flow calculation cannot be made for a new fish 
ladder at Weir No. 2.  To estimate a swim through condition past Weir No. 2 while 
meeting operational requirements, many scenarios and assumptions would need to be 
made such as:  how many and which flashboards are in or out of the structure, the 
headwater stage above Weir No. 2, the tailwater stage of the EBC primarily controlled 
by the Willow Slough and Nelson Slough weirs, and discharge for the numerous 
diversions and inflows that exist within the EBC.  The only constant in trying to 
determine a swim through condition is that a stage of 37.5  feet to 38.5 feet (USED) is 
required for upstream irrigators and habitat management for essentially the entire year.  
As flows increase in the EBC, DWR SMY staff removes flashboards row by row to 
maintain the required water surface elevation.  Based on this typical operating practice, 
a swim through condition would be very difficult because even at flows up to 
approximately 1,200 cfs, a 4-foot or larger head differential would likely exist.  As flows 
approach and exceed 1 ,200 cfs, DWR SMY staff will likely remove all the flashboards 
providing a swim through condition for fish passage.  As long as the operational stage 
can be maintained, the existing fish ladder provides some fish passage, even though 
increased flows will begin to drown out the entrance.  Once the operational stage 
cannot be maintained, flashboards must be removed and a swim through condition will 
exist.    

  
Site Geology  
 
 DWR-DOE Project Geology staff performed geologic exploration to collect 
specific subsurface geological data to be used in the final design of the foundations for 
the new weir and fish ladder.  The exploration work consisted of 2 auger holes drilled to 
a depth of 60 feet on each side of the existing weir structure (Figure 8).  Soil 
classification and Standard Penetration Test blow-counts were recorded during the 
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exploration work.  Soil samples were collected at 5-foot increments at each of the auger 
holes for potential lab testing.  Appendix D contains the memorandum summarizing the 
results of the geologic exploration work.   
 

A previous geologic exploration investigation by DWR-DOE Project Geology staff 
was conducted for the site in 1986.  The exact location of the exploration borings are 
not known, but are believed to be about 100 feet downstream of the existing Weir No. 2 
structure.  This information is also included in the memorandum in Appendix D.    

 

 
Figure 9.  Auger drilling on the west bank of Weir No. 2   
 
Environmental Review 
 
 DWR environmental scientists performed site surveys of the project area to 
identify potential environmental issues.  The environmental survey consisted of field 
surveys to investigate potential impacts to sensitive plants, fish, wildlife, aesthetics, 
water quality, recreation, and land use.  No threatened or endangered plant species 
were identified within the project area.  Appendix E contains a list of potentially required 
environmental permits and a preliminary environmental checklist for the proposed 
project.   
 
Structural Evaluation 
 
 During the topographic survey in July 2001, DWR ND staff discovered a large 
hole in the apron on the downstream side of the Weir No. 2 structure in the third bay 
from the west bank.  The hole was not visible due to the apron being submerged.  The 
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hole became apparent when the survey crew was recording elevations of the apron and 
discovered a void where the elevation was much lower than the surrounding apron.  
The hole was estimated to be about 5 to 6 feet deep and 1 to 2 feet in diameter.  The 
finding was reported to DWR SMY staff.  This caused concern because the void in the 
foundation of the existing weir structure is becoming large enough to extend to the piers 
of the structure which will ultimately result in failure of Weir No. 2.      
 
 Another reason for concern was that a current meter measurement (CMM) 
performed immediately downstream of Weir No. 2 and a weir calculation performed at 
the same time on July 10, 2001, resulted in a discrepancy of about 40%.  The CMM was 
125 cfs compared to the weir flow of 76 cfs.  The 49 cfs of unaccounted for water past 
the weir structure is not likely to occur strictly through the flashboards.  It is thus 
assumed that the difference between the actual measurement and weir flow plus 
flashboard leakage is the water leaking under the Weir No. 2 foundation.  A second 
CMM and weir flow calculation was conducted on August 14, 2002, and resulted in a 
discrepancy of 18% (165 cfs CMM/136 cfs weir flow), or 29 cfs, which is not likely to 
occur strictly through the flashboards.  The leakage occurring under the Weir No. 2 
foundation could lead to more undermining and ultimately failing.   
 

An evaluation of the structure by the DWR-DOE, Structure Section was 
requested in August 2002.  In September 2002, Weir No. 2 was partially dewatered by 
DWR SMY staff (Figure 9).  This allowed an evaluation to assess the condition of the 
existing structure (Figure 10).   The structural evaluation concluded that significant wear 
has occurred to the concrete apron of the structure.  The concrete apron is worn to the 
point that three holes exist exposing the underlying soil.  A hole exists in the 
downstream cutoff wall along with an adjacent void, indicating seepage is eroding the 
soil directly below the apron.  Appendix C contains the memorandum summarizing the 
results of the Weir No. 2 structural evaluation.     
 

     
Figure 10.  Weir No. 2 dewatering    Figure 11.  Evaluating the downstream                   
       apron 
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Summary of Findings 
 

Comparison of Viable Alternatives 
 
Alternative 3a – Half Ice Harbor fish ladder with new weir.           Cost Estimate 

         $ 3,504,000 
 Remove the existing right bank pool and weir fish ladder. 
 Remove the existing weir structure including the foundation and abutments. 
 Construct a new weir structure at the same location, reducing the number of 

bays by incorporating 3 large automated spillway gates into the structure 
along with smaller bulkhead and flashboard bays. 

 Construct a new half Ice Harbor fish ladder on the left bank tied into the new 
weir structure. 

 Construct a small control building for the controls of the automated spillway 
gate. 

 Run overhead power to the site.    
 
Alternative 3b - Full Ice Harbor fish ladder with new weir.           Cost Estimate 

  $ 3,728,000 
 Remove the existing right bank pool and weir fish ladder. 
 Remove the existing weir structure including the foundation and abutments. 
 Construct a new weir structure at the same location, reducing the number of 

bays by incorporating 3 large automated spillway gates into the structure 
along with smaller bulkhead and flashboard bays. 

 Construct a new full Ice Harbor fish ladder on the left bank tied into the new 
weir structure. 

 Construct a small control building for the controls of the automated spillway 
gate. 

 Run overhead power to the site.         
 
Alternative 3c - Vertical slot fish ladder with new weir.            Cost Estimate 

           $ 3,551,000  
 Remove the existing right bank pool and weir fish ladder. 
 Remove the existing weir structure including the foundation and abutments. 
 Construct a new weir structure at the same location, reducing the number of 

bays by incorporating 3 large automated spillway gates into the structure 
along with smaller bulkhead and flashboard bays. 

 Construct a new vertical slot fish ladder on the left bank tied into the new weir 
structure. 

 Construct a small control building for the controls of the automated spillway 
gate. 

 Run overhead power to the site.    
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Advantages and Disadvantages 
 
 As mentioned previously, Alternative 3 was the option carried through the 
preliminary design process.  Three sub-alternatives were developed, each with a 
different type of fish ladder.  Alternative 3a is a half Ice Harbor, alternative 3b is a full Ice 
Harbor, and Alternative 3c is a vertical slot (Figure 12). 
 

The proposed new weir structure is identical for all three of the fish ladder 
sub-alternatives.  The three fish ladder sub-alternatives would all be incorporated into 
the left abutment of the new weir structure.   
 

The advantage of Alternative 3a is that the 29 cfs half Ice Harbor fish ladder 
would be a big improvement for fish passage compared to the existing pool and weir 
ladder.  The half Ice Harbor fish ladder meets current fish ladder standards, improves 
attraction with increased flow and provides a better orientation to the new weir structure.  
The half Ice Harbor fish ladder allows fish to pass Weir No. 2 by either jumping over a 
set of weirs or swimming through the set of orifices.  The half Ice Harbor fish ladder is 
capable of operating at flows as low as 5 cfs.  Additionally, Alternative 3a is slightly less 
expensive than Alternative 3b and Alternative 3c.       
 

There is little disadvantage with Alternative 3a other than the lower baffles would 
typically be submerged.  Based on average tailwater elevations observed, it is expected 
that the lower three baffles will be submerged.  These lower three baffles are necessary 
because the fish ladder was designed to operate under the lowest tailwater condition 
observed.  Submergence of the lower three baffles is likely to result in a slight increase 
in sediment accumulation in these pools, due to lower velocities.  An additional entrance 
at the turning pool between baffles 3 and 4 provides an alternate entrance for fish 
(Sheet 4).   
    
 The 58 cfs full Ice Harbor fish ladder of Alternative 3b has the same advantages 
as Alternative 3a.  In addition, it has twice the flow capacity as the half Ice Harbor fish 
ladder.  The full Ice Harbor fish ladder allows passage past Weir No. 2 by jumping over 
one of the two sets of weirs or swimming through one of the two sets of orifices 
(Sheet 4 and Sheet 5).  The full Ice Harbor fish ladder is capable of operating at flows 
as low as 5 cfs.  
  

Alternative 3b has the same disadvantage of submerged baffles as Alternative 
3a.  In addition, Alternative 3b is slightly higher in cost than Alternative 3a and 
Alternative 3c. 
  
 The advantage of the 55 cfs vertical slot fish ladder in Alternative 3c is the ability 
to self regulate flows through the fish ladder (assuming that proper adjustments are 
made at the entrance).  The vertical slot fish ladder would also meet current standards 
and have improved attraction characteristics like Alternatives 3a and 3b.  Additionally, 
Alternative 3c is slightly less expensive than Alternative 3b.       
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Figure 12.  Fish ladder alternatives 
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Alternative 3c has the same disadvantage of submerged baffles as Alternatives 
3a and 3b.  The vertical slot fish ladder can also be prone to debris accumulation 
through the single passage slot.  The vertical slot fish ladder also has a minimum flow 
capacity of about 27 cfs based on the recommended 3-foot minimum depth 
requirement, which would not meet the minimum flow requirement of 5 cfs that DWR 
was asked to design for.  
 
Conclusions and Recommendations 
 
 The stakeholder group decided Alternative 3b, constructing a new weir and full 
Ice Harbor fish ladder, is the preferred alternative.  Replacement or major repairs of the 
existing weir structure is required since the structural analysis confirmed the 
deteriorated condition of the foundation.  It was decided that replacement of the 
structure would be more economical because the existing foundation would need to be 
completely replaced.  Rebuilding the structure provides flexibility to incorporate features 
that will enhance fish passage, improve operations, and reduce maintenance, such as 
the addition of automated spillway gates.  The full Ice Harbor fish ladder will increase 
fish passage over a greater range of flows, include four separate routes for passage, 
and provide an improved entrance for attracting fish.  
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Full Ice Harbor Fish Ladder 
 
Fish Ladder Sizing and Configuration 
 

The full Ice Harbor fish ladder design has a flow capacity of 58 cfs and includes 
two 4-foot wide rectangular weirs and two 20-inch square orifices in each baffle.  Twelve 
baffles are included in the fish ladder to allow passage past Weir No. 2.  Each pool has 
internal dimensions of 16 feet in width by 10 feet in length.  A turning pool exists 
between baffles 9 and 10 to allow the fish ladder entrance to be positioned near the weir 
structure (Sheet 8).  Water flows into the exit pool of the fish ladder through a 4-foot 
wide slot oriented perpendicular to the EBC flow, which can be controlled with 
flashboards if necessary.  The fish ladder entrance pool contains one 18-inch and one 
24-inch wide slot controlled with flashboards.  A third 24-inch wide entrance slot for the 
fish ladder exists in the turning pool in the chamfered wall angled toward the EBC 
(Sheet 4).  This third entrance slot can be used when the lower baffles of the fish ladder 
are submerged.   

 
Based on tailwater elevations observed at the site for the last two years, and 

historical data at DWR Pumping Plant 2 located approximately 6 miles downstream of 
Weir No. 2, it is anticipated that the lower three baffles will be submerged during normal 
irrigation season flows.  The fish ladder was designed so that fish passage can be 
maintained during occasional low flow conditions that have occurred in the past.   
 
Fish Ladder Operation and Maintenance 
 
 Access to the site for operation and maintenance exists with the new fish ladder 
located on the east bank.  Existing roads along the Sutter Bypass and down to the 
project site allow vehicles to be driven adjacent to the fish ladder.  For safety, the entire 
fish ladder will be covered with a skid-proof working platform that will be designed to be 
removable for access to the fish ladder.       
 
 The primary maintenance for the full Ice Harbor fish ladder will be to clean the 
trashrack at the flow entrance of the fish ladder to prevent debris accumulation.  The 
fish ladder could be closed off seasonally when fish passage is not required to allow 
removal of gravel and sediments that may have accumulated in the pools.  When 
seasonal flooding does occur, the handrails should be removed so they are not 
damaged by debris.  Once flows recede, the handrails should be replaced, and debris 
will need to be removed from the working platform covering the entire fish ladder.    
 

The primary operational requirement for the fish ladder will be to ensure that 
proper adjustment of the entrance is maintained to ensure good fish passage 
conditions.  The head difference between the entrance pool and the water surface in the 
EBC should be no more than 1 foot.  The automated spillway gates will be set to 
maintain a consistent upstream stage of 38.5 feet USED (37.74 feet NAVD 88), which 
should minimize the need for adjustments at the flow entrance of the fish ladder.  The 
land side weir of the two uppermost baffles (Sheet 5) are adjustable to allow the fish 
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ladder to still operate if the stage upstream of Weir No. 2 drops below the normal 
operating stage mentioned above.  The right weir in the first baffle will be designed so 
that it can be lowered 2 feet and the right weir in the second baffle will be designed so it 
can be lowered 1 foot.  This adjustment will be accomplished with the use of 4-foot wide 
flashboards.   

 
It is anticipated that the ability to maintain the normal operating stage above Weir 

No. 2 would only be lost during extreme low flow conditions.  If flows get low enough 
that adequate depth cannot be maintained in the pools, then one set or both sets of 
orifices can be closed off with stop gates.  The fish ladder would then be operated 
strictly as a pool and weir fishway.  The construction of a new weir structure will result in 
a much more watertight structure that will allow sufficient stage to be maintained behind 
it and ensure flow into the fish ladder at all times.        
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Replacement Weir 
 
Location 
 
 Various locations for constructing a new weir were considered during the 
investigation.  One option investigated was to tie the new fish ladder into a new fish 
screen for the SNWR.  Placing the new structure upstream near the SNWR diversion 
was rejected by the stakeholder group because screening of the diversion may not be 
needed.  Placing the structure 100 feet downstream of the existing structure was also 
considered with the idea that the existing structure could be left in place to protect the 
new weir structure and act as a trashrack.  DWR had considered replacing the weir in 
the 1980s at this location.  Due to the condition of the existing weir structure foundation 
and the likelihood of the structure failing without repair, it was decided to not pursue this 
option.  It was agreed that removing the existing weir structure and rebuilding at the 
same location was preferred (Sheet 3).  Rebuilding at the same location will reduce the 
environmental impacts and help streamline the permitting process.   
 
Features Considered  
 
 The decision to rebuild the Weir No. 2 structure allowed the group to consider 
various options to incorporate into the new structure.  One goal of rebuilding the new 
structure was to reduce the tedious and cumbersome task of removing and placing 
flashboards to maintain the required stage upstream of Weir No. 2 during the irrigation 
season.  In addition, DWR SMY staff are required to remove more than 100 flashboards 
to allow flows to pass the structure when the Sutter Bypass floods.  There is usually a 
short window of time for doing this because diversions typically continue until the Sutter 
Bypass begins to flood.  Once floodflows recede, the flashboards eventually need to be 
reset so diversions can begin again.  During the winter of 2003, DWR SMY staff were 
required to repeat this process twice when late rains caused the Sutter Bypass to flood 
a second time after flows had receded.  Automating the operation and reducing the 
number of piers to help reduce the debris load were other features considered for a new 
weir structure.   
 

An exact replacement of the existing Weir No. 2 structure was considered and 
was determined to be a less costly alternative.  A direct replacement would not reduce 
the number of piers because flashboards larger than 5 or 6 feet are undesirable due to 
their weight.  In addition, the annual routine of removing or replacing a large amount of 
flashboards would still occur.  Concerns about the safety of this type of operation were 
also a concern to members of the group.  The group decided to eliminate this type of 
structure from consideration.   

 
In the 1980s, DWR had considered incorporating a constant upstream level gate 

into a new weir structure that would automatically control about 500 cfs of releases 
during the diversion season.  The gate would either be submerged or need to be 
removed annually.  Leaving the gate submerged would make it prone to damage from 
debris and require additional maintenance due to prolonged submergence during 
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floods.  Removing the gate annually would require a heavy-duty crane to be brought on 
site, and a large truck would be necessary to transport the gate to the DWR SMY for 
storage.  The remaining structure would still be made up of bays that would need to be 
manually operated with flashboards and bulkheads.  The group decided to eliminate this 
type of gate from consideration. 

 
An automated spillway gate was also considered for incorporation into the new 

weir structure.  This type of gate would allow the number of piers to be reduced 
because of the size of the gate panel.  The spillway gate is not susceptible to damage 
from high flows and doesn’t need to be removed annually since the gate panel will lay 
down, thus allowing floodflows to pass over it.  The gate is essentially operated as a 
flow over weir and not like a radial arm or slide gate that releases flow from the bottom 
of the gate.  The ability of the automated spillway gate to maintain a desired stage will 
result in a very reliable flow into the new fish ladder.  The group decided that a new weir 
structure with automated spillway gates was the preferred option.   

 
Spillway Gate System 
 
 The automated spillway gate proposed for the new Weir No. 2 structure is 
composed of square steel gate panels, reinforced air bladders, and a control system 
that relies on air pressure to adjust the steel gate panel (Sheet 7).  The reinforced air 
bladder is the mechanism that raises and lowers the steel gate panel.  The steel gate 
panel would be anchored and hinged into a new concrete foundation.  The gate panel 
would have a slight arc to it that will allow the air bladder to be stored beneath it when it 
is deflated to lower the gate during flood flows (Figure 13).  The air bladder is made of 
durable rubber that contains Kevlar and is resistant to wear, weathering, and punctures.  
The control system uses compressed air to adjust the pressure in the air bladder, which 
controls the height of the gate panel.  The control system will be set to automatically 
maintain a specific water surface upstream.  A manual control will also be included as 
part of the system.        

        

 
Figure 13.  Installation of spillway gates 
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It was decided that three 12 foot wide by 12.75 foot high spillway gates would be 
incorporated into the new weir structure.  Three spillway gates will allow higher flows to 
pass without creating a backwater effect when the EBC reaches bankfull conditions.  
The spillway gates will also allow a more reliable swim through condition to exist when 
the upstream stage begins to exceed the normal operating stage for diversions and the 
new fish ladder.  Spillway gates can be adjusted so that fish passage exists either 
through the fish ladder or with a swim through condition past Weir No. 2.  This is a huge 
advantage over the existing flashboard weir structure since DWR SMY staff are limited 
to removing boards row by row.   

 
Since there are no means to dewater Weir No. 2 in the EBC, the new structure 

will need to be constructed so periodic maintenance can be performed on the spillway 
gates.  Piers will be constructed between the three spillway gates and the bays on both 
sides of the gates.  This will provide an ability to isolate, repair, or replace a gate panel 
or air bladder by placing bulkheads at the upstream and downstream ends of the piers.  
These rare occurrences would require the use of a crane for installing and removing the 
bulkheads. 

 
Manual Bays 
 

In addition to the three spillway gates discussed above, the new Weir No. 2 
structure will also include six 5½-foot wide bays that will contain bulkheads and some 
flashboards.  The upper 4 to 5 feet will have flashboards that can be manually placed or 
removed.  The lower portion of each manual bay will consist of removable metal 
bulkheads.  Three bays will exist on both sides of the spillway gates, next to the newly 
constructed left and right abutments. 
 
Operation and Maintenance 
 
 A key feature of the automated spillway gates is the ability to set them to 
maintain a constant stage of 38.5 feet USED (37.74 feet NAVD 88) during the irrigation 
season.  The other key feature of these gates is the ability to manually lower the gates 
by deflating the air bladders to lay the gates down and pass higher flows when the 
Sutter Bypass floods.  When flows recede and the stage needs to be maintained for 
upstream water diversions, the air bladders are inflated to raise the spillway gates to the 
desired height.  If needed, manual adjustments of spill over the weir structure can be 
made by placing or removing flashboards or bulkheads in the six manual bays.  
Flashboards are sized so they can be handled manually by DWR SMY personnel.  The 
bulkheads would be sized so that equipment such as a boom truck or crane would be 
utilized to remove or install them.  Each bulkhead would be no more than 7,500 pounds, 
but actual sizes and weights will be determined in final design.  During the wet season, 
there may not be vehicle access on the west bank.  The maximum distance for lifting a 
bulkhead would be 55 feet from the edge of the east abutment to the center of the 
farthest spillway gate bulkheads if the west bank is flooded.  Heavy equipment access 
to the east abutment will be provided across a portion of the new fish ladder. 
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Weir No. 2 Design and Construction Summary 
 

Site Conditions and Assumptions 
 
 The preliminary drawings and layouts contained in this report will be refined 
during the final design process.  Additional surveys, hydraulic analyses, and geologic 
exploration may be necessary because of changes in the site conditions since this 
investigation was conducted or to gain additional information that will be required for 
final design. 
 
Codes and Standards 
 
 Final Designs will be governed by the following criteria: 
• Final structural designs will comply with the latest Uniform Building Code 

requirements. 
• Final concrete designs will comply with the latest American Concrete Institute 

Building Code Requirements for Reinforced Concrete Design. 
• All current applicable CalOSHA safety standards will be met. 
• All environmental permit conditions will be met. 
 
Final Design Instructions 

 
Final designs will adhere to the following directives: 

• An operations and maintenance manual should be made available prior to project 
completion. 

• The elevations shown in the drawings for Weir No. 2 are based on the NAVD 88 
Datum.  Descriptions and elevations of control points can be obtained from ND. 

• Actual concrete thickness, foundation and cutoff wall requirements, and 
reinforcement requirements will be determined by the final design engineer. 

 
Special Project Notes 
 
 The estimated quantities and costs shown in Tables 1, 2, and 3 and the 
preliminary engineering drawings are not intended for bidding or construction purposes, 
as final designs may result in changes to any or all quantities and costs.  Final designs 
will be subject to the approval of the California Department of Fish and Game (DFG), 
National Marine Fisheries Service (NMFS), United States Fish and Wildlife Service 
(USFWS), the Reclamation Board, and DWR. 
 
 The Weir No. 2 Fish Passage Project is located within a FEMA Zone A 
designated special flood hazard area, within a low flow channel of the Sutter Bypass.  
The Sutter Bypass floods frequently and overtopping of Weir No. 2 is a common 
occurrence.  The replacement of Weir No. 2 and construction of a new fish ladder within 
the low flow channel is not expected to raise the 100 year base flood elevation within 
the Sutter Bypass.  This must be verified in final design and the provisions of Chapter 
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44, Section 65.3 of the National Flood Insurance Program’s Code of Federal 
Regulations must be met. 
     
Construction Summary 
 
 At the Weir No. 2 site, no improvements to the existing access roads are 
proposed.  Staging areas would exist on the west and east sides of the EBC.  Access to 
the site exists for both banks of the project site.  The west access would be from 
Hughes Road and require travel through a portion of the SNWR on existing roads to 
Weir No. 2.  The east access would be from Acacia or McClatchy Road, to the Eastern 
Sutter Bypass levee, and down an existing maintenance road to Weir No. 2.  
 

Staging areas would be available on both sides of the EBC.  The west side 
staging area should avoid the existing riparian areas along the banks and should not 
interfere with the SNWR.  The east side staging area would likely exist from the toe of 
the east side of the Sutter Bypass levee to the toe drains that exists on the north and 
south sides of McClatchy Road (Sheet 3).  Staging areas should be clearly delineated 
prior to the start of construction. 
 

Temporary sheet piles, cofferdams, flumes, pipes, and pumps may be used in 
the project area for dewatering purposes.  To ensure a longer construction window, 
dewatering efforts should ensure that adequate fish passage is provided during 
construction.  This may require sheet piling only half of the EBC and project site at a 
time to ensure fish passage.   

 
Maintaining an adequate upstream stage for diversions will also be required 

during the construction project.  Construction of a temporary side channel is a possibility 
for dewatering, but would likely present difficulties for providing adequate fish passage 
during construction.  Approximately 10 feet of head could be present which would result 
in high velocities in a side channel if temporary baffles are not provided.  The need to 
maintain an adequate upstream stage during construction will require that a headworks 
structure be a part of the side channel diversion.     
 

Removal of the existing Weir No. 2 structure and fish ladder is required.  Based 
on the routine operation of flashboard removal to allow floodflows to pass, no buildup of 
materials exists behind Weir No. 2 at the time of the investigation.  Concrete and steel 
that is excavated in the project area should be hauled to a disposal site subject to 
approval by DWR.     
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Table 1.  Preliminary Cost Estimate - Half Ice Harbor Fish Ladder 
 

Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project 
Preliminary Cost  Estimate for Design & Construction 

ITEM DESCRIPTION QUANTITY UNIT  UNIT COST  TOTAL COST  
 MISCELLANEOUS     

1 Mobilization/Demobilization 1 LS  $         75,000  $                 75,000 
2 Site Work, Access, & Mitigation 1 LS  $         30,000  $                 30,000 
3 Dewatering (Sheet Piling) 1 LS  $       300,000  $               300,000 
4 Remove Existing Concrete 875 CY  $              150  $               131,000 
5 Overhead Power 2640 FT  $                25  $                 66,000 

      $               602,000 
 FISH LADDER - Half Ice Harbor     

6 Excavation 300 CY  $                50  $                 15,000 
7 Keying, Drilling & Doweling 1 LS  $         25,000  $                 25,000 
8 Stop Gates 24 EA  $              300  $                   7,000 
9 Concrete (Walls) 175 CY  $              800  $               140,000 

10 Concrete (Baffles) 25 CY  $              800  $                 20,000 
11 Concrete (Slab & Footings) 80 CY  $              500  $                 40,000 
12 Flashboards - 2' and 4' 1 LS  $           1,000  $                   1,000 
13 Working Platform (3' wide) 1000 SF  $                25  $                 25,000 
14 Drivable Platform 1 LS  $         40,000  $                 40,000 

      $               313,000 
 WEIR w/3 Spillway Gates     

15 Excavation 300 CY  $                50  $                 15,000 
16 Concrete (Piers) 85 CY  $              800  $                 68,000 
17 Concrete (Slab & Footings) 260 CY  $              500  $               130,000 
18 Sheet Piling (Cutoff Wall) 2100 SF  $                26  $                 55,000 
19 Concrete (Abutments) 140 CY  $              800  $               112,000 
20 Working Platform 450 SF  $                50  $                 23,000 
21 Bulkheads (Manual Bays) 1 LS  $         25,000  $                 25,000 
22 Bulkheads (Spillway Gate Bay) 1 LS  $         70,000  $                 70,000 
23 Flashboards - 1' x 6' 1 LS  $           1,000  $                   1,000 
24 Spillway Gates (3) 1 LS  $       328,000  $               328,000 
25 Air Supply and Control System 1 LS  $         39,000  $                 39,000 
26 Installation of Gate and Control System 1 LS  $         92,000  $                 92,000 
27 Rip Rap 100 TN  $                50  $                   5,000 
28 Control Building 80 SF  $              200  $                 16,000 

     $               979,000 
     

29 Construction Cost     $            1,894,000 
30 Contingency @ 25%     $               474,000 

31 Construction Cost Subtotal     $            2,368,000 
      

32 Engineering @ 25%     $               592,000 
33 Environmental @ 3%     $                 71,000 
34 Construction Inspection @ 15%     $               355,000 
35 Contract Administration @ 5%     $               118,000 
36 Total     $            3,504,000 
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Table 2.  Preliminary Cost Estimate - Full Ice Harbor Fish Ladder 
 

Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project 
Preliminary Cost  Estimate for Design & Construction 

ITEM DESCRIPTION QUANTITY UNIT  UNIT COST  TOTAL COST  
 MISCELLANEOUS     

1 Mobilization/Demobilization 1 LS  $         75,000  $                 75,000 
2 Site Work, Access, & Mitigation 1 LS  $         30,000  $                 30,000 
3 Dewatering (Sheet Piling) 1 LS  $       300,000  $               300,000 
4 Remove Existing Concrete 875 CY  $              150  $               131,000 
5 Overhead Power 2640 FT  $                25  $                 66,000 

      $               602,000 
 FISH LADDER - Full Ice Harbor     

6 Excavation 400 CY  $                50  $                 20,000 
7 Keying, Drilling & Doweling 1 LS  $         25,000  $                 25,000 
8 Stop Gates 24 EA  $              300  $                   7,000 
9 Concrete (Walls) 200 CY  $              800  $               160,000 

10 Concrete (Baffles) 50 CY  $              800  $                 40,000 
11 Concrete (Slab & Footings) 150 CY  $              500  $                 75,000 
12 Flashboards - 2' and 4' 1 LS  $           1,000  $                   1,000 
13 Working Platform (3' wide) 2600 SF  $                25  $                 65,000 
14 Drivable Platform 1 LS  $         40,000  $                 40,000 

      $               433,000 
 WEIR w/3 Spillway Gates     

15 Excavation 300 CY  $                50  $                 15,000 
16 Concrete (Piers) 85 CY  $              800  $                 68,000 
17 Concrete (Slab & Footings) 260 CY  $              500  $               130,000 
18 Sheet Piling (Cutoff Wall) 2100 SF  $                26  $                 55,000 
19 Concrete (Abutments) 140 CY  $              800  $               112,000 
20 Working Platform 450 SF  $                50  $                 23,000 
21 Bulkheads (Manual Bays) 1 LS  $         25,000  $                 25,000 
22 Bulkheads (Spillway Gate Bay) 1 LS  $         70,000  $                 70,000 
23 Flashboards - 1' x 6' 1 LS  $           1,000  $                   1,000 
24 Spillway Gates (3) 1 LS  $       328,000  $               328,000 
25 Air Supply and Control System 1 LS  $         39,000  $                 39,000 
26 Installation of Gate and Control System 1 LS  $         92,000  $                 92,000 
27 Rip Rap 100 TN  $                50  $                   5,000 
28 Control Building 80 SF  $              200  $                 16,000 

     $               979,000 
     

29 Construction Cost     $            2,014,000 
30 Contingency @ 25%     $               504,000 
31 Construction Cost Subtotal     $            2,518,000 

      
32 Engineering @ 25%     $               630,000 
33 Environmental @ 3%     $                 76,000 
34 Construction Inspection @ 15%     $               378,000 
35 Contract Administration @ 5%     $               126,000 
36 Total     $            3,728,000 
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Table 3.  Preliminary Cost Estimate - Vertical Slot Fish Ladder 
 
Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project 

Preliminary Cost  Estimate for Design & Construction 
ITEM DESCRIPTION QUANTITY UNIT  UNIT COST  TOTAL COST  

 MISCELLANEOUS     
1 Mobilization/Demobilization 1 LS  $         75,000  $                 75,000 
2 Site Work, Access, & Mitigation 1 LS  $         30,000  $                 30,000 
3 Dewatering (Sheet Piling) 1 LS  $       300,000  $               300,000 
4 Remove Existing Concrete 875 CY  $              150  $               131,000 
5 Overhead Power 2640 FT  $                25  $                 66,000 

      $               602,000 
 FISH LADDER - Vertical Slot     

6 Excavation 300 CY  $                50  $                 15,000 
7 Keying, Drilling & Doweling 1 LS  $         25,000  $                 25,000 
8 Stop Gates 24 EA  $              300  $                   7,000 
9 Concrete (Walls) 190 CY  $              800  $               152,000 

10 Concrete (Baffles) 25 CY  $              800  $                 20,000 
11 Concrete (Slab & Footings) 100 CY  $              500  $                 50,000 
12 Flashboards - 2' and 4' 1 LS  $           1,000  $                   1,000 
13 Working Platform (3' wide) 1100 SF  $                25  $                 28,000 
14 Drivable Platform 1 LS  $         40,000  $                 40,000 

      $               338,000 
 WEIR w/3 Spillway Gates     

15 Excavation 300 CY  $                50  $                 15,000 
16 Concrete (Piers) 85 CY  $              800  $                 68,000 
17 Concrete (Slab & Footings) 260 CY  $              500  $               130,000 
18 Sheet Piling (Cutoff Wall) 2100 SF  $                26  $                 55,000 
19 Concrete (Abutments) 140 CY  $              800  $               112,000 
20 Working Platform 450 SF  $                50  $                 23,000 
21 Bulkheads (Manual Bays) 1 LS  $         25,000  $                 25,000 
22 Bulkheads (Spillway Gate Bay) 1 LS  $         70,000  $                 70,000 
23 Flashboards - 1' x 6' 1 LS  $           1,000  $                   1,000 
24 Spillway Gates (3) 1 LS  $       328,000  $               328,000 
25 Air Supply and Control System 1 LS  $         39,000  $                 39,000 
26 Installation of Gate and Control System 1 LS  $         92,000  $                 92,000 
27 Rip Rap 100 TN  $                50  $                   5,000 
28 Control Building 80 SF  $              200  $                 16,000 

     $               979,000 
     

29 Construction Cost     $            1,919,000 
30 Contingency @ 25%     $               480,000 
31 Construction Cost Subtotal     $            2,399,000 

      
32 Engineering @ 25%     $               600,000 
33 Environmental @ 3%     $                 72,000 
34 Construction Inspection @ 15%     $               360,000 
35 Contract Administration @ 5%     $               120,000 
36 Total     $            3,551,000 

 



LOWER BUTTE CREEK 
SUTTER BYPASS

WEIR NO. 2 
FISH PASSAGE PROJECT

SUTTER COUNTY, CALIFORNIA

28

PRELIMINARY

SUBJECT TO REVISION

Weir 
No. 4

Weir  
No. 1

Weir  
No. 3

Weir  
No. 5

Weir
No. 2

DWR 
Pumping 
Plant No.1

Distance in Miles

R
eclam

ation

R
oad

Kirkville Road

Willow 
Slough 

Weir

Tisdale  Weir

Subaco Road

C
ra

nm
or

e 
R

oa
d

Tisdale Rd.

A
cacia  R

d.

G
ar

m
ire

R
oa

d

R
oa

d
P

ro
gr

es
s

Ta
rk

e 
R

oa
d

McGrath Road

Sacram ento

Ave.

East−West
Diversion  Weir

0 1 2 3

Tudor Road

O'Banion Road

G
eo

rg
e 

W
as

hi
ng

to
n 

B
lv

d

DWR 
Pumping 
Plant No. 2

DWR 
Pumping 
Plant No. 3

McClatchy  
Road

Hughes  
Road

Oswald  Road

Bogue  Road

Oswald  Road



29



30



31

Plan

Elevation

A

A



32

Baffle #1

Section A-A

Baffles #3 - #12

Baffle #2



Plan View

Elevation View

33

C

C

B

B



34

Section B-B Section C-C



Plan View

35
 

D

D



SECTION D-D
(Looking East)

Scale:  1" = 10'

36



 A-1 
 

Appendix A Table of Contents 
 
 

May 30, 2002 Meeting Notes ...............................................................................................A-2 
October 28, 2002 Meeting Notes .........................................................................................A-6 
December 19, 2002 Meeting Notes.....................................................................................A-9 
February 27, 2003 Meeting Notes .................................................................................... A-11 
April 23, 2003 Meeting Notes ............................................................................................ A-14 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 A-2 
 

Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project  
May 30, 2002 Meeting at Sutter Maintenance Yard 

Meeting Summary 
 

Attendees: 
 
Olen Zirkle, Ducks Unlimited 
Kevin Foerster, USFWS - Sacramento NWRC 
Mike Peters, USFWS - Sacramento NWRC 
Dale Garrison, USFWS - CVPIA 
Steve Thomas, NMFS 
Paul Ward, CDFG 
Paul Russell, Sutter Extension Water District (SEWD) 
Keith Swanson, DWR - Division of Flood Management (DWR-DFM) 
Michelle Ng, DWR - Division of Flood Management 
Ken Dickerson, DWR - DFM, Sutter Maintenance Yard (DWR-SMY)   
Karen Hull, DWR - DFM, Sutter Maintenance Yard 
Art Winslow, DWR - Executive Office  
Curtis Anderson, DWR - Northern District (DWR-ND) 
Kevin Dossey, DWR - Northern District 
Bill McLaughlin, DWR - Northern District 
 
Summary 
 

• DWR-ND gave an overview of the proposed work plan, and the need for making 
improvements for fish passage at the Weir No. 2 structure. 

• DWR-DFM stated the current structure is antiquated and not safe to operate.  
They would like DWR-ND to check if DWR is legally obligated to meet OSHA 
standards if the existing structure is upgraded.  DWR-DFM has plans to replace 
the existing catwalk. 

• DWR-DFM said automation would be preferred in a new structure to improve 
operation and maintenance rather than manually adjusting flashboards. 

• USFWS has plans to improve the existing channels in the Sutter National Wildlife 
Refuge (SNWR) to improve refuge operations.  USFWS feels that a screen 
would be required for their pump and not the entire diversion.  Howard Brown 
from NMFS had been consulted on this matter and did concur. 

• CDFG has concerns that fish could be stranded in the refuge if true flow through 
conditions did not exist, or in areas of ponded water.  CDFG would prefer to 
screen the entrance of the diversion to the SNWR.  USFWS and CDFG will need 
to work through this issue to decide if an alternative to tie a new SNWR fish 
screen to a new DWR fish ladder on the right bank of the East Borrow Canal is a 
viable alternative. 

• USFWS stated that USBR is responsible for providing up to 65 cfs of “fish 
friendly” water (Level IV water) to the SNWR at the point of delivery. 

• USFWS will contact USBR about the possibility of funding the rebuilding of Weir 
No. 2 since their diversion is dependent on the structure.  DWR-DFM stated that 
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DWR does not have funding to rebuild the structure.  CALFED may not be willing 
to fund that portion of the project if it is decided to rebuild Weir No. 2.  CDFG 
would be opposed to spending any fish restoration money on improvements to a 
structure that wouldn’t enhance fish passage.  There are concerns about 
constructing a new fish ladder and tying it into an old, possibly unstable structure.  
Rebuilding Weir No. 2 will need to be justified.  An inspection by a Structural 
Engineer should be made during a time of dewatering to determine the integrity 
of the existing structure.  August or September would be the best time for 
dewatering.  

• DWR-ND noted that during the site survey last summer, a large hole 
approximately 5 feet deep was discovered at the toe of the structure in the third 
bay from the right bank fish ladder.   

• DWR-SMY performed a stream flow measurement downstream of Weir No. 2 on 
July 10, 2001.  The measured flow was compared with an estimated weir flow 
calculation by DWR-ND at the structure and fish ladder that resulted in a 
discrepancy of approximately 40% less water (125 cfs - current meter 
measurement vs. 76 cfs - weir flow calculation).  This very well could be an 
indication that the existing structure is leaking through/under the existing dam.  

• CDFG stated they had recently purchased a 40 cfs instream flow for fish from 
October to June.  This flow could be split between the West and East Borrow 
Canals. 

• DWR-ND stated the current funding for the preliminary investigation runs out at 
the end of June.  It is unknown at this time how much funding will be available 
after July 1. 

• DWR-ND discussed the following initial alternatives: 
o Alternative 1 – No Action. The group decided this alternative was not a 

valid alternative. 
o Alternative 2 – Remove Weir No. 2.  The group decided this is not a likely 

alternative since no alternative water supplies are available for upstream 
diverters at this time. 

o Alternative 3 – Replace Weir No. 2 with a new weir and fish passage 
structure at the existing location (right bank or left bank fishway, or both 
banks).  This is a valid alternative at this time.  DWR-DFM/SMY would 
prefer a left bank fish ladder for ease of operation and maintenance.  
Automation of the operations at a new weir structure would be preferred. 

o Alternative 4 – Replace Weir No. 2 with a new weir and fish passage 
structure at the existing location (right bank fishway), and tie the fish 
ladder into the SNWR fish screen facilities and diversion canal entrance if 
the SNWR diversion point and proposed fish screen are moved down to 
Weir No. 2 to improve sweeping velocities past the screen.  A new SNWR 
fish screen tied to a new DWR fish ladder would provide improved 
hydraulics for the fish screen.  This alternative is only valid if it is decided 
that the SNWR diversion needs to be fully screened.   

o Alternative 5 – Replace Weir No. 2 with a new weir and right bank fish 
passage structure at the SNWR diversion site about 800 feet upstream.  
Tie fish ladder into the proposed SNWR fish screen facilities to improve 
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sweeping velocities past the  screen.  A new SNWR fish screen tied to the 
new DWR fish ladder would provide improved hydraulics for the fish 
screen.  This alternative is only valid if it is decided that the SNWR 
diversion needs to be fully screened.  DWR would not be opposed to 
moving the new weir structure and new fish ladder upstream. 

o Alternative 6 – Remove the existing fish ladder and replace it (in the 
existing right bank location) with a state -of-the-art fish ladder, possibly 
including an auxiliary water system.  This is a valid a lternative at this time.  
Discussions leaned toward not including an auxiliary water system if a 
higher volume fish ladder with good entrance conditions is designed.  Weir 
No. 2 would not be rebuilt, but could be upgraded. 

o Alternative 7 – Remove the existing fish ladder and replace it (in the 
existing right bank location) with a state -of-the-art fish ladder, possibly 
including an auxiliary water system.  Plus, tie into SNWR diversion as 
described above.  This alternative is only valid if it is decided that the 
SNWR diversion needs to be fully screened.  An auxiliary water system is 
not preferable if a higher volume fish ladder and good entrance conditions 
is designed.  Weir No. 2 would not be rebuilt but could be upgraded. 

o Alternative 8 – Remove the existing fish ladder and replace it (at the left 
bank to improve access) with a state-of-the-art fish ladder, possibly 
including an auxiliary water system.  This is a valid alternative at this time.  
Weir No. 2 would not be rebuilt but could be upgraded.  An auxiliary water 
system is not preferable if a higher volume fish ladder and good entrance 
conditions are designed.  DWR-SMY/FM would prefer a left bank fish 
ladder for ease of maintenance.   

• DWR-ND is analyzing the limited flow and stage data that exists for this area.  
Information being looked at is the Butte Slough near Meridian gage, Wadsworth 
Canal gage (decommissioned), Weir No. 2 headwater stage records, Weir No. 2 
tailwater stage records (installed 7/01), and the Pumping Plant 2 staff gage.  A 
typical 3-day delay design flow analysis is not feasible for this location due to the 
location of the Butte Slough near Meridian gaging station above the East/West 
Borrow Canal split and the seasonal flooding of the Sutter Bypass.  A swim 
through condition will be estimated from this data.   

• DWR-ND mentioned the new fish ladder would need to operate at a flow as low 
as 5 cfs, per CDFG.  The upper flow range for a new fish ladder (without auxiliary 
flow) could be in the range of 50-65 cfs.  The current pool and weir fish ladder 
has a flow capacity of 13 cfs (1-foot water depth) with a 2 to 2 ½ foot head 
differential.  Potential new fish ladder options include, but are not limited to an Ice 
Harbor, Half Ice Harbor, and Vertical Slot types. 

• DWR-ND mentioned that an effort would be made to incorporate the ability to 
dewater the new fish ladder for maintenance purposes.  Bulkheads at the 
entrance and exit that are reachable by a boom truck or crane is a possibility.  
The use of gates or flashboards would be other options.  DWR-SMY currently 
has a boom truck capable of lifting 800 pounds at a 35-foot reach and 13,000 
pounds at a 7-foot reach.    
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• DWR-SMY/DFM would like to see the new fish ladder completely covered with 
grating.  The grating panels should be large enough so that people can’t remove 
the gratings by hand, but would be removable with a boom truck for maintenance 
purposes.  

• DWR-ND mentioned that the May 1976 Sutter Bypass Study proposed rebuilding 
Weir No. 2 downstream of the existing location, keeping the existing structure, 
and modifying it to protect the new weir from large floating debris. 

• The use of Obermeyer spillway gates, Amil automatic gates, or other types of 
control gates incorporated into a new Weir No. 2 structure was discussed.  DWR-
DFM does not want to see radial gates used.  They would want any gate used to 
be of high quality to withstand submergence and debris flow conditions. 

• Since the screening of the SNWR diversion is up in the air, the focus of the 
investigation at this time will be a left bank fish ladder.  If a new SNWR fish 
screen is decided upon, the new fish ladder can be mirrored to the right bank.  
Upgrading vs. rebuilding Weir No. 2 will be looked at also. 

• The next meeting was not scheduled, but will likely take place before the end of 
the month.   
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Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project  
October 28, 2002 Meeting at Sutter Maintenance Yard 

Meeting Summary 
 

Attendees: 
 
Olen Zirkle, Ducks Unlimited 
Kevin Foerster, USFWS - Sacramento NWRC 
Mike Peters, USFWS - Sacramento NWRC 
Paul Ward, CDFG 
Keith Swanson, DWR - Division of Flood Management (DFM) 
Karen Hull, DWR - DFM, Sutter Maintenance Yard 
Joel Farias, DWR - DFM, Sutter Maintenance Yard 
Art Winslow, DWR - Executive Office 
Mike Tucker – NMFS 
Michael Lee, USBR 
Mike Heaton, USBR  
Curtis Anderson, DWR - Northern District  
Bill McLaughlin, DWR - Northern District 
  
Summary 
 

• A brief review of the 5/30/02 meeting summary was discussed along with a 
summary of the initial alternatives for the project.  No corrections or additions 
were suggested. 

• A hydrologic summary was given for Weir No. 2.  Due to the lack of gaging 
stations on the East Borrow Canal, only estimates of typical average daily flows 
could be calculated.  Discharge information for the Butte Slough near Meridian 
gage from water years 1967 to 1998 and for the Wadsworth Canal near Sutter 
gage from water years 1976 to 1996 was used.  In addition, a 50-50 and 60-40 
flow split was used for the Butte Slough near Meridian gage and the entire 
Wadsworth Canal near Sutter flow to estimate flows in the East Borrow Canal.   

• Since a typical 3-day delay design flow analysis for a new fish ladder is not 
possible due to the lack of hydrologic data at Weir No. 2 and the seasonal 
flooding that occurs in the Sutter Bypass, an estimate was made to determine 
when a swim through condition could possibly exist over the structure.  For the 
estimate, a constant stage of 38.0’ (USED) was used upstream of Weir No. 2 and 
flashboards removed for increased flows.  The downstream water surface was 
estimated by Mannings equation and a HEC-RAS analysis for various flows.  It 
appears that a swim through condition is not likely to occur past the structure 
during the diversion season.  A swim through condition would only exist when all 
the flashboards in Weir No. 2 are removed to allow flood flows to pass.  

• A summary of the 9/12/2002 Weir No. 2 structural inspection was given.  It 
appears that the foundation is similar to the plans found for the initial 1925 
structure.  The plans show a 4” thick concrete foundation with sheet piling at the 
upstream and downstream ends.  The inspection revealed the following: 
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o Concrete apron is heavily worn and aggregate is exposed. 
o Three holes were found in the concrete apron: 

§ The first hole, approximately 2 feet in diameter, is located in the 
third bay from the west bank of the structure.  The concrete edges 
around the opening were rounded and the reinforcing steel was 
mostly intact.  There is a large void beneath the apron at this 
location.  The void measured 7 to 9 feet deep by 13 to 16 feet in 
diameter. 

§ The second hole is also located in the third bay from the west bank 
of the structure.  This hole is 1½ to 2 feet in diameter with a 1 -foot 
deep void beneath the apron.  This hole is near the downstream 
edge of the apron. 

§ The third hole is located in the first bay from the west bank of the 
structure.  This hole is 1½ to 2 feet in diameter with a 1 to 2-foot 
deep void beneath the apron. 

o  At the downstream edge of the apron, the depth to soil from top of 
concrete varies from 1½ feet on the east side to 3 feet on the west side. 

o At the downstream edge of the apron, approximately 20 feet from the west 
abutment, a hole in the cutoff wall and an adjoining void were located 
beneath the apron.  The void measured approximately 7 feet long in the 
direction of flow, and 1 to 2 feet wide. 

o On top of the apron, near the fourth bay from the west side, there is a 3 to 
4-foot diameter by 6 to 10-inch high mound of concrete or possibly 
asphalt. 

o Rocks up to 9 inches in diameter were found on the apron floor within 
several bays.  

• A copy of the complete structural evaluation memo will be sent out to the group. 
• It is likely that rebuilding Weir No. 2 would be more cost effective rather than 

trying to make repairs to the existing structure to make it a reliable, watertight 
structure.  If the structure is rebuilt, there may be permitting advantages to 
rebuilding at the same location.  DWR-ND will look into that issue. 

• Left bank fish ladder options were discussed with the group.  The ladder types 
discussed were a full ice harbor, half ice harbor, and vertical slot.  The full ice 
harbor fish ladder would have a capacity of 50 to 60 cfs with a pair of 4-foot wide 
weirs and 2-18” or 20” orifices.  The half ice harbor fish ladder would have a 
capacity of 25 to 30 cfs with a single 4-foot wide weir and 1 -18” or 20” orifice.  
The vertical slot fish ladder would have a capacity of 30 to 50 cfs with 12” or 15” 
slots.  The half ice harbor fish ladder was discarded due to the higher flow 
capacity of the full ice harbor and vertical slot fish ladders.  The June 30, 
1998 Lower Butte Creek Project, Final Project Report recommends a new fish 
ladder having a capacity of at least 40 cfs. 

• Two layout options were shown for the ladder types.  A straight layout and a 
wrap around layout along the left bank were discussed.  The wrap around 
layout was preferred by the group because of the smaller footprint and 
accessibility for maintenance.   
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• DFG and NMFS engineers not present at the meeting will be consulted to 
determine whether a full ice harbor or vertical slot fish ladder will be preferred for 
Weir No. 2.   

• Modifications to Weir No. 2 were discussed.  An early 1980’s draft plan by DWR 
to replace Weir No. 2 with a constant upstream level gate and 7 bulkheads along 
with a new fish ladder was shared with the group.   

• Information for a constant upstream level gate was presented to the group.  The 
benefit of this type of gate incorporated into Weir No. 2 is that it operates 
automatically without outside power or a motor to maintain a constant upstream 
elevation.  The drawback is that the flooding that occurs on-site almost annually 
would require a need to protect the gate from debris and require annual 
maintenance due to submergence.  Removing the gate annually may not be 
feasible due to the 10-ton plus weight of the gate. 

• Another option to incorporate into Weir No. 2 would be an Obermeyer spillway 
gate(s).  This gate utilizes a large air bladder that raises and lowers a steel gate 
panel.  Nice features of this type of gate is that it can be programmed to maintain 
a constant upstream elevation and can lay flat during the flood season without 
being removed.  A drawback could be how reliable and durable the air bladder is.  
An instantaneous failure of the bladder/gate could cause a wall of water to be 
released past the structure.  If an Obermeyer gate is used, piers should be 
incorporated so that the gate can be isolated with bulkheads and repaired 
without a major dewatering effort.  A single Obermeyer gate can be 
incorporated along with bulkheads or multiple Obermeyer gates to make up the 
entire structure.    

• A new, wider platform will be incorporated across the piers of the Weir No. 
2 structure.  The new platform could be wide enough to accommodate a 
boom truck to install and remove bulkheads.     

• A cost estimate(s) for a new Weir No. 2 structure with fish ladder will be 
prepared for the next meeting.   

• Concerns about fisheries dollars funding the construction of a new weir still exist.  
Even so, CalFed funding may not be available for a while. 

• There was discussion about a previous plan to bring Feather River water from 
Sutter Extension Water District that would flow through Wadsworth Canal and 
then be siphoned under the East Borrow Canal to supply the refuge with water.  
There appears to be concerns about running the water through Wadsworth Canal 
including seepage onto adjacent farmlands.  USBR will be meeting in the next 
few weeks to discuss this plan.  USFWS is not in favor of this plan.  Even if this 
plan is incorporated, removing Weir No. 2 does not seem to be an option since 
other private diverters and DWR’s Pumping Plant No. 3 rely on the stage 
maintained by the existing structure.      

• The next meeting was scheduled for December 19, 2002 at the Sutter 
Maintenance Yard. 
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Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project  
December 19, 2002 Meeting at Sutter Maintenance Yard 

Meeting Summary 
 

Attendees: 
 
Paul Ward, CDFG 
Olen Zirkle, Ducks Unlimited 
Keith Swanson, DWR - Division of Flood Management  
Ken Dickerson, DWR, Sutter Maintenance Yard 
Karen Hull, DWR - DFM, Sutter Maintenance Yard 
Bryan Reniff, DWR - DFM, Sutter Maintenance Yard 
Art Winslow, DWR - Executive Office 
Debbie Carlisle, DWR - DPLA 
Bill Peach, DWR - DPLA  
Curtis Anderson, DWR - Northern District 
Nancy Snodgrass, DWR - Northern District 
Kevin Dossey, DWR - Northern District  
Bill McLaughlin, DWR - Northern District 
Mike Tucker, NMFS 
Steve Thomas, NMFS 
Paul Russell, Sutter Extension Water District 
Dale Garrison, USFWS - Sacramento NWRC 
Mike Peters, USFWS - Sacramento NWRC 
Michael Lee, USBR 
Buford Holt, USBR 
Tim Rust, USBR 
  
Summary 
 

• The October 28, 2002 meeting was briefly discussed along with a review of the 
initial alternatives for the project.  No corrections or additions were suggested. 

• An overview of the meeting between USFWS and USBR regarding long-term 
water conveyance facilities to the Sutter National Wildlife Refuge was given.  
USFWS has asked USBR to re-investigate the option of moving Refuge water 
through Western Canal to Butte Creek to the Sutter Bypass to the Refuge.  In 
addition, USFWS requested USBR to work with DWR on the Weir No. 2 issue, 
but funding will not likely be available for awhile.  DWR will complete the final 
preliminary engineering report this summer and look at funding opportunities at 
that time. 

• A short video on Obermeyer gates was shown that demonstrated their use in 
different applications. 

• Draft layouts of a vertical slot and full ice harbor fish ladder were discussed.   
• The entrance and exit for both fish ladders are identical except for their widths.  

The exit is oriented perpendicular to the flow to prevent over-excavation of the 
left bank of the East Borrow Canal levee and minimize debris problems.  
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Velocities are low in the East Borrow Canal, so adverse hydraulic conditions 
should not be introduced.  This orientation should decrease debris in the fish 
ladder.  A coarse trash rack will be included at the exit.  The entrance pool 
includes three 2-foot wide entrance slots that will be controlled by flashboards.  
The entrances can direct attraction flows either upstream, perpendicular to flow, 
or downstream at an angle.  There was a concern during the meeting that the 
slots may need to be widened to prevent difficult hydraulic conditions for fish 
entering the fish ladder.  This concern will be looked into.  It was noted during the 
meeting that the new East-West Diversion, Weir No. 3, and Weir No. 5 structures 
all utilize two-foot wide slots at their respective entrances.  Plans for the projects 
show two 1-foot wide slots were designed for those projects.  Recent flooding of 
the Sutter Bypass has submerged the structures, preventing observance of how 
the new entrances perform at this time.    

• There was a concern that the area immediately upstream of the fish ladder 
entrances could accumulate sediment and harbor predator fish.  Addition of 
concrete at a 45 degree angle to the walls to eliminate this dead area should 
alleviate these potential problems. 

• Most stakeholders seemed to prefer the full ice harbor fish ladder over the 
vertical slot fish ladder.  It was suggested that DWR meet with George Heise 
from DFG to get input for determining a preferable fish ladder.  

o DWR met with George Heise on January 10, 2003 after information on the 
project was e-mailed to him.  George felt that either fish ladder would 
function fine at Weir No. 2 and did not have a strong preference between 
them.  George will be added to the stakeholder list for future meetings. 

• Obermeyer type gates are preferred by the group over constant-upstream-head 
gates for incorporation into a new weir design to provide automated control of 
stage upstream of Weir No. 2. 

• It was suggested that DWR give a short presentation to the Anadromous Fish 
Screening Program (AFSP) group to get their input on the project.  The next 
AFSP meeting is scheduled for January 9, 2003 at the USBR office in 
Sacramento.   

o A short presentation was given to the AFSP group on January 9, 2003.  
Comments by the group were limited.     

• Some cost estimates were not yet received by manufacturers.  Thus, draft project 
cost estimates were not prepared for the meeting.  DWR will e-mail draft cost 
estimates to the group in the latter part of January.   

• The next meeting was scheduled for February 20, 2003 from 9:00 am to 1:00 pm 
at the Sutter Maintenance Yard. 

• An initial Willow Slough Weir Fish Passage Project stakeholder meeting will 
immediately follow.  That meeting should last about 1 hour. 
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Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project  
February 27, 2003 Meeting at Sutter Maintenance Yard 

Meeting Summary 
 

Attendees: 
 
Paul Ward, CDFG 
Olen Zirkle, Ducks Unlimited 
Keith Swanson, DWR - Division of Flood Management  
Ken Dickerson, DWR, Sutter Maintenance Yard 
Art Winslow, DWR - Executive Office 
Varda Disho, DWR - DPLA  
Curtis Anderson, DWR - Northern District 
Nancy Snodgrass, DWR - Northern District 
Bill McLaughlin, DWR - Northern District 
Steve Thomas, NMFS 
Paul Russell, Sutter Extension Water District 
Dale Garrison, USFWS - Sacramento NWRC 
Mike Peters, USFWS - Sacramento NWRC 
Steve Kasik, USFWS - Sacramento NWRC 
Cesar Blanco, USFWS - AFRP 
Michael Lee, USBR 
  
Summary 
 

• No corrections or additions were suggested for the 12/19/2002 meeting 
summary. 

• Selection of the Full Ice Harbor or Vertical Slot fish ladder was discussed.  The 
operation of the entrance and exits of the two ladders are the same since the 
entrances and exits are identical.  The only difference would be the adjustments 
of a few weir boards in the upper 2 or 3 baffles and installing/removing stop gates 
on the orifices of the Full Ice Harbor at flows of less than 60 cfs.  The consensus 
was that the multiple passage routes (2 weirs/2 orifices) of the Full Ice Harbor 
fish ladder was preferred over the single slots of the Vertical Slot fish ladder.  A 
concern over the ability of the vertical slot to function at low flows was also a 
factor.  (DWR is being asked to design for a minimum flow of 5 cfs).  

• One set of weirs of the 2 or 3 upper baffles will be designed to be adjustable to 
provide flexibility if the upstream stage should drop below the typical water 
surface elevation of 38.5’ (USED).  The rest of the weirs will be fixed concrete.    

• DWR proposed a change to the fish ladder entrance.  Rather than extending the 
entrance into the channel to accommodate a downstream entrance, the entrance 
wall is now flush with the rest of the fish ladder.  The entrances are now 
perpendicular to the flow in the East Borrow Canal.  This change eliminates the 
dead area that was discussed during the previous meeting.  The dead area 
between the fish ladder and weir structure would be prone to sediment 
accumulation and harboring predatory fish.  One of the 3 entrances will be 
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eliminated since it was located too close to the last baffle and would create 
hydraulic problems.  It was suggested that wing walls could be added to one of 
the entrances to provide a downstream directed entrance. 

• Head differences will be controlled by a pair of entrance slots (currently 2’ wide) 
that can be used independently or together.  The fish ladder will operate with 60 
cfs of flow most of the time.  The exception would be during low flow periods in 
the East Borrow Canal of less than 60 cfs.    

• Typical entrance conditions for the new fish ladder were discussed.  The new fish 
ladder is being designed to accommodate the lowest downstream elevation of 
24.52’ USED recorded on April 17, 1991.  Sutter Maintenance Yard staff was 
asked to monitor a downstream staff gage at Weir No. 2 for two years (2001-
2002).  The average stage during this period for the irrigation season was 29.81’ 
USED.  The first few baffles will likely be inundated a majority of the time.       

• The layout of a new weir structure was discussed.  The plan is to replace the 
structure at the same location since keeping the existing structure in place to act 
as a trash rack would add to maintenance duties.  Previous discussions 
considered rebuilding the new structure downstream of the existing one.   

• A new weir layout was presented and discussed.  A Full Ice Harbor fish ladder 
with the updated entrance was included.  The new layout also included two 
spillway gates located in the center bays of the new structure.  The proposed 
new structure consisted of 6 - 12’ wide bays for a total flow width of 77’ including 
piers.  This is a slight reduction from the existing structure that has a total flow 
width of approximately 80’.  Flood Management staff said the 12’ wide bays for 
bulkhead and stop logs in the manually operated bays are too wide for 
maintenance, and should be reduced to 6’.  DWR was asked to look into the 
addition of a 3rd or 4th spillway gate that would reduce and minimize the need to 
operate the manual bays.  This will be looked into and presented at or prior to the 
next meeting. 

• A working platform versus a drivable deck across the new structure was 
discussed.  It was suggested that costs could be saved by incorporating a 
working platform that would be wider than the existing platform.  A mobile crane 
or gantry system would need to be used to remove/place bulkheads within the 
structure.  The other option would be to design a drivable deck that would 
support a boom truck to maintain the bulkheads.  Flood Management prefers the 
drivable deck for easier maintenance of the structure.  Sutter Yard would like the 
deck to be removable during winter time flows.  The Sutter National Wildlife 
Refuge would like to see an open span within the structure so people can’t 
access the refuge.  Some sort of drivable or partially drivable deck appears to be 
the preferred option at this time.  Introducing a 3rd or 4th spillway gate could factor 
into what type of access would be needed for the structure.  If winter flows could 
be handled with 3 or 4 spillway gates (at a cost agreeable to the group), 
occasional bulkhead removals/placements may be cost effective by utilizing a 
crane instead of a drivable deck. 

• It is anticipated at this time that a new fish ladder and new weir structure with 2 
spillway gates would be in the low $3,000,000 range.  The same structures 
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incorporating 6 spillway gates would likely be in the $4,500,000 range.  Costs are 
continually be updated as the details of the project are worked out. 

• DWR provided a short presentation on the upcoming Willow Slough Fish 
Passage Project.            

• The next meeting was scheduled for April 23, 2003 at 10:00 am, at the Sutter 
Maintenance Yard. 
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Lower Butte Creek - Sutter Bypass, Weir No. 2 Fish Passage Project  
April 23, 2003 Meeting at Sutter Maintenance Yard 

Meeting Summary 
 

Attendees: 
 
Paul Ward, CDFG 
Tracy McReynolds, CDFG 
Michele Ng, DWR - Division of Flood Management  
Ken Dickerson, DWR, Sutter Maintenance Yard 
Art Winslow, DWR - Executive Office 
Nancy Snodgrass, DWR - Northern District 
Bill McLaughlin, DWR - Northern District 
Steve Thomas, NMFS 
Mike Peters, USFWS - Sacramento NWRC 
David Hu, USFWS - AFRP 
Michael Lee, USBR 
  
Summary 
 

• A short summary of the 02/27/03 meeting was given.  No changes were 
suggested for the summary. 

• The entrance slots for the full ice harbor fish ladder were discussed.  A third 
entrance slot was proposed in the chamfered turning pool wall directing flow 
downstream at a 45° angle.  Since the bottom portion of the fish ladder will be 
submerged during typical tailwater stages in the East Borrow Canal (EBC), this 
entrance would provide a shorter passage route for fish that enter at this location. 

• Water column depths of flow out of the entrance slots were discussed.  For a 1’ 
wide slot, a single column depth of about 12’ or two columns depths of about 6’ 
would be needed to pass the design flow of 58 cfs.  Lower than average tailwater 
surfaces could cause backwater effects when sufficient water column depths are 
not present at the entrance which would create an unfavorable fish passage 
condition.  For 2’ wide slots, a single column depth of about 6.5’ or two columns 
depths of about 3.5’ would be needed to pass the design flow of 58 cfs.  It was 
decided that the upstream most entrance (closest to the weir) would be a 1.5’ 
wide entrance slot and the other two (main and turning pool entrances) would be 
2’ wide entrances.   

• The hydraulic effect of having 2, 3, or 4 spillway gates incorporated into the new 
weir structure was discussed.  For a new structure with 2 spillway gates, 
velocities of approximately 9 - 10 fps would likely exist for passage past the gates 
and some adjustments to manual stoplogs/bulkheads may be required to prevent 
any backwater effects.  A structure with 3 spillway gates would have velocities of 
approximately 5 - 6 fps for passage past the gates.  Adjustments to manual 
stoplogs/bulkheads are not likely required to pass flood flows.  A new structure 
with 4 spillway gates would have velocities of about 4 - 5 fps. No adjustments of 
manual stoplogs/bulkheads would be needed for flood flows.   
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• The group decided that the cost difference between 2 or 3 spillway gates should 
be provided to the group in order to determine a preferred alternative for a new 
weir structure.   

o An e-mail was sent to the group with cost information for the spillway gate 
options on 5/7/2003.  The responses received all favored the 3 spillway 
gate as the preferred option. 

• Limited access to the refuge was suggested by having removable working 
platforms.  This can probably be accommodated by DWR Sutter Maintenance 
Yard staff as long as operations are not affected.   

• The importance of maintaining a constant 38.5’ (USED) elevation was 
emphasized due to recent work that is being done to upgrade the Sutter National 
Wildlife Refuge (SNWR) ditch system.  A small drop in stage reduces the 
diversion amount into the SNWR’s diversion ditch. 

• It was suggested that a presentation be made to the Anadromous Fish Screening 
Program (AFSP) group when the draft report is complete.      

• It was also suggested to keep the Reclamation Board aware of what is going on 
with the project.  They will be contacted with regards to preliminary geology work 
and the project itself. 

• A preliminary geologic and environmental inspection will be included in the 
appendix of the final report.            

• Another meeting for the Weir No. 2 Fish Passage Project was not scheduled.  
The plan is to distribute drawings to the group for review at the end of May or 
early part of June.  The preliminary engineering technical report will be written as 
the drawings are being reviewed.   
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August 6, 2003 
 
To:  Bill McLaughlin 
 
From:  Dave Bogener 
 
Preliminary Review of the Proposed Lower Butte Creek Sutter Bypass Weir No. 2 Fish 
Passage Project 
 

Per your request, Ms. Gail Kuenster and I conducted a preliminary evaluation of 
the proposed fish passage project at Weir No. 2 in the Sutter Bypass.  The purpose of 
this project is to improve fish passage over the  
Weir No. 2 diversion structure. 

 
A preliminary list of potential environmental impacts associated with the 

proposed project is presented in Table 1.  Potentially significant environmental issues 
related to impacts to State and federally “listed” aquatic species have been identified.  I 
recommend that these issues be evaluated prior to initiation of final design as they may 
influence project design, timing, and project construction options.  I further recommend 
that informal consultation with DFG, USF&WS, and NOAA Fisheries occur prior to final 
design.  This informal consultation will help identify the in-channel construction period 
and development of project avoidance measures to minimize short-term construction 
related impacts to species protected under the State or federal Endangered Species 
acts (Table 2).  Specifically, these consultations should focus on avoidance measures 
related to Sacramento splittail, Chinook salmon, steelhead, and giant garter snake as all 
of these species are known to occur within the project area and have the potential to be 
directly affected by the proposed project.  Limited additional survey for other species 
including valley elderberry longhorn beetle, rose mallow, Wright’s trichocoronis, and 
Swainson’s hawk, may also be required during development of the project design.  
None of these species was identified during initial field reconnaissance of the immediate 
project area.  However, access improvements, staging areas, and materials stockpiles 
areas were not identified at the time of the initial site survey.  Further no vernal pool 
habitats were identified during field reconnaissance.  No habitat is known to exist for 
Colusa layia or the San Francisco campion.  Preliminary field evaluations indicate that 
the proposed project will not impact bank swallow, western yellow-billed cuckoo, or 
willow flycatcher habitat. 

 
The proposed project will require a US Army Corp. of Engineers 404 Permit for 

Clean Water Act compliance (Table 3).  The dredge and fill quantities involved in the 
project may preclude use of some Nationwide Permits (streamlined permit process) and 
require submittal of an individual permit which may require mitigation.  The 404 permit 
will provide the federal nexus for a Section 7 consultation under the federal ESA.  A 
formal ESA consultation requires up to 135 days for agency review after project design, 
timing, and avoidance/mitigation have been identified.  Consultation with both NMFS 
and USF&WS will be required for project compliance.  National Environmental 
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Protection Act compliance will be required if any federal funding is involved in the 
project.   

 
A RWQCB Water Quality Certification will be required for compliance with 

Section 401 of the Clean Water Act.  This certification will identify project specific best 
management practices to minimize project impacts to beneficial uses of water.  These 
BMPs may include criteria to reduce erosion, sedimentation, hazardous material 
releases.  BMPs will also provide criteria for de-watering and construction methods, 
revegetation, and monitoring requirements.  A RWQCB stormwater permit may be 
required if total soil disturbance exceeds 5 acres.  Soil disturbance would include any 
access improvements, staging areas; materials stockpile areas and construction areas.   

 
A DFG Streambed Alteration Agreement (1601) will be required to address 

project related impacts to bed, bank, channel and associated vegetation.  This 
agreement requires California Environmental Quality Act compliance at the time of the 
1601 submittal.  The proposed project could be considered categorically exempt under 
CEQA.  At least three Categorical exemptions could be appropriate for this project 
including 15301-maintenance of an existing structure, 15302-replacement of an existing 
structure, and 15304-minor alteration of land.  However, the ESA take issues may 
require preparation of an Initial Study and subsequent Mitigated Negative Declaration or 
EIR for project CEQA compliance.   

 
Several species protected only under the State Endangered Species Act occur in 

this portion of Sutter County including bank swallow, willow flycatcher, western yellow-
billed cuckoo, and Swainson’s hawk.  The project as currently designed would not result 
in modification of bank swallow, willow flycatcher, or western yellow-billed cuckoo 
habitat.  However, evaluation of potential project impacts on nesting Swainson’s hawks 
will require pre-project survey of areas within ½ mile of the project area during the 
nesting season to meet the survey protocol for this migratory raptor. 

 
Weir No. 2 is old enough to require evaluation of its status as a historical 

structure for inclusion on the National Register of Historic Places and California Register 
of Historical Resources.  Surface cultural features are unlikely to be present at this 
location due to historic sedimentation.  However, buried cultural features could be 
uncovered during construction.    

 
Approval of the State Reclamation Board will be required prior to working in the 

floodplain at this location. 
 
Compliance with local ordinances may be required if some entity other than a 

State or federal Agency permits and constructs the project. 
 
If you have any questions concerning the information provided please contact me 

at (530) 529-7329.   
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Table 1.  Preliminary Environmental Issues Associated with the Proposed Lower 
Butte Creek-Sutter Bypass Weir No. 2 Fish Passage Project 

Aesthetics Minor, short-term construction related impacts may occur

Agricultural Resources Minor, short-term construction related impacts may occur if agricultural lands are
 used for staging or materials storage

Air Quality Minor short-term construction related impacts may require dust abatement practices

Biological Resources Potentially significant ESA take issues related to inchannel construction window,
dewatering, and dewatering screen design may occur

Cultural Resources Assessment of the historical significance of the Weir No. 2 will be required.
Potential impacts to cultural resources unlikely but project will require cultural 
evaluation by specialist for permitting

Geology and Soils No issues or impacts identified

Hazards and Hazardous Materials Increased risk of release (cement or fuel) associated with the project.  Project
design should minimize risk

Hydrology and Water Quality Potential short-term impacts to water quality during dewatering and construction.

Land Use and Planning No issues or impacts identified

Mineral Resources No issues or impacts identified

Noise short-term construction related impacts may occur.  Limit construction activities to
 daylight hours.

Population and Housing No issues or impacts identified

Public Services No issues or impacts identified

Recreation Short-term construction related impacts may occur related to recreational fishing. 

Transportation/Traffic No issues or impacts identified

Utilities and Service Systems No issues or impacts identified

Public Health No issues or impacts identified

Environmental Justice No issues or impacts identified  
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Table 2.  State and federally "listed" species known to occur in the 
project vicinity

Class Scientific name Common name Status
Plants

Layia serptentrionalis Colusa layia CNPS 1B
Silene verecunda ssp. Verecunda San Francisco campion CNPS 1B
Hibiscus lasiocarpus Rose mallow CNPS 2
Trichocoronis wrightii ssp. Wrightii Wright's trichocoronis CNPS 2

Invertebrates
Lepidurus packardi vernal pool tadpole shrimp FE
Desmocerus californicus dimorphus valley elderberry longhorn beetle FT

Fish
Pogonichthys macrolepidotus Sacramento splittail FT
Oncoryhynchus tshawyyscha spring-run chinook salmon ST, FT
Oncoryhynchus tshawyyscha fall/late fall-run chinook salmon FC
Oncoryhynchus tshawyyscha winter-run chinook salmon FE,SE
Oncorhynchus mykiss steelhead -Central Valley ESU FT

Reptiles
Thamnophis gigas giant garter snake FT, ST

Birds
Riparia riparia bank swallow ST
Empidonax traillii willow flycatcher ST
Coccyzus americanus occidentalis western yellow-billed cuckoo SE
Buteo swainsoni Swainson's hawk ST

Key
CNPS 1B-rare, threatened or endangered in California or elsewhere
FE-federal endangered
FT-federal threatened
FC-federal candidate
SE-State endangered
ST-State threatened  
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Table 3.  Environmental Permits Potentially Required for the Proposed Lower 
Butte Creek-Sutter Bypass Weir No. 2 Fish Passage Project 

Federal
USACE 404 Permit-Nationwide Permit

Project currently appear to meet the requirements for use of USACOE Nationwide Permits
404 Permit can provide federal nexus for federal ESA consultation

Federal Endangered Species Act Compliance (see table 2) 
Federally listed species are present, will need federal nexus for Section 7 ESA consultation
CALFED Funding would require preparation of an ASIP

NEPA Compliance (if federal funds or approvals are involved)

USF&WS special use permit (refuge lands)
State

RWQCB 401 Water Quality Certification 

RWQCB Stormwater Permit (if ground disturbance involves more than 5 acres)
stormwater permit conditions can be incorporated into 401

DFG 1600 Agreement (requires CEQA compliance)

CEQA Compliance (Categorical exemptions may apply )

State Endangered Species Act Compliance (see table 2)

Reclamation Board Approvals

Local 
Sutter County grading and or tree ordinance  
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